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Abstract 
Residential green development incorporates green buildings with site planning and environmentally sensitive landscaping. A pro-
environmental behaviour that seeks to minimise the negative impact of one’s action on the natural and built environment is 
required to sustain the green neighbourhood. We, therefore, ask whether green communities have the knowledge and desire to 
maintain the sustainability of such neighbourhoods. This paper investigates and compares the levels of environmental knowledge, 
attitude and practice of 144 homeowners between green and a conventional neighbourhood. The results showed that green 
communities do not possess a high level of environmental knowledge, attitude and behaviour to ensure sustainable 
neighbourhood.  
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1. Introduction 
The built environments which provide the setting for human activity is one of the major contributors to 
environmental degradation to both global and local environmental degradation. Increased pressure on urban land and 
services is almost inevitable with half the world population living in towns and cities.  Although Asia takes up 29.5 
per cent of the world's land area, it supports 60 per cent of its population. High population densities and widespread 
poverty are putting enormous stress on the environment and continuously being challenged by land degradation, 
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deforestation, water resource depletion and loss of biodiversity. Rapid urbanisation further worsened environmental 
degradation due to high energy consumption, solid waste generation, rising carbon emissions, pollution and 
biodiversity depletion which affect the quality of life (Dunlap et al., 2000; Latif et al., 2013; Zaman, 2012). Urban 
development contributes to over 70% of overall carbon emissions (Ho, Matsuoka, Simson, & Gomi, 2013). In 
several countries, buildings are responsible for almost 40 percent of global primary energy use (Sjöström, 1998). 
Green developments that incorporate energy-efficient buildings with environmentally sensitive site planning can 
facilitate in reducing adverse environmental effects associated with the built environment. There are two sides to 
sustainability associated with green development i.e. technical and behavioural sustainability (Williams & Dair, 
2007).  Technical sustainability covers things like building material and construction methods used to create the 
physical developments. Residents should behave within the confines of sustainable development principles. We 
could have a truly functional green community if residents utilized the green building and its ecological 
surroundings in a responsible manner (Youngentob 2005; Hostetler & Drake 2009; William and Dair 2007). 
According to Kollmuss & Agyeman (2002) pro-environmental behaviour, means a behaviour that intentionally seeks 
to minimize the negative impact of one’s action on the natural and built environment. An environmentally conscious 
person would choose to apply an environmentally sound and socially responsible ethic to lifestyle choices (Akpan et 
al., 2003). Therefore, the level of environmental awareness among homeowners in green neighbourhood area is very 
crucial to establish a more sustainable green development. Green development that neglect this environmental 
awareness will limit green development functionality, making it difficult to maintain and preserve the environment 
(Noiseux & Hostetler, 2008).  
In Malaysia, the green movement is still at its infancy and sustainable projects are mostly at the pioneer stage 
(Zainul Abidin, 2010). The Malaysian National Housing Policy   in its effort in reducing carbon emission by 40% by 
2020 is going beyond designation of housing area.  It seeks to incorporate response by private, government and 
homeowner to ensure the sustainability of the housing industry in terms of environmental awareness. Examples of 
green projects in Malaysia are the Tanarimba housing project which focuses on ecological balance and the 
Demonstration and Documentation Centre for Sustainable Urban Household Energy Usage (DDC) project.  Green 
neighbourhood becomes increasingly popular because people perceived they can provide a good quality living 
environment. We raised questions as to whether people buying into these communities have the knowledge, attitude 
and behaviour to maintain the environmental sustainability of the locality. This paper examines environmental 
awareness among homeowners and in particular whether environmental knowledge, attitudes and behaviour varies 
between conventional and green communities. Attitude is taken to be the focus of the study since it drives 
behavioural intentions. Attitude toward the environment refers to the level of environmental concern (Sapci & 
Considine, 2014). This paper derives attitudes toward green neighbourhood from values, value orientations, beliefs, 
and environmental concern (Ajzen,  1991; Hansla et al., 2008)). It would explain whether buyers are motivated by 
pre-existing understanding to appreciate sustainable practices. If people attracted to such development do not engage 
in pro-environmental behaviour, any future design and management of similar projects would have to consider 
alternative mechanisms.  The next section of the paper looks at literatures on environmental awareness and how it 
links to green development.  We then describe the Malaysian green development before explaining the method. 
Section 5 discusses the results, and the paper closes by highlighting the general areas that can further improved 
environmental practices.   
2. Environmental consciousness and green development 
The steadily increasing environmental deterioration has been attributed to not only natural factors but in most 
situations the cause can be traced to human activities. Such reasoning has given rise to numerous studies as to why 
people behave in an anti-environmental manner and what makes people behave in a responsible manner. Over the 
years, theoretical frameworks have been developed as to why people engage in pro-environmental behaviour or 
otherwise (Ajzen and Fishbein 1980; Stern 2000; Kaplan 2000). Debate however continues since studies thus far, 
cannot demonstrate a direct link between knowledge, attitude and behaviour (Gilg, Barr, & Ford, 2005; Kollmuss & 
Agyeman, 2002). Nevertheless, in all these studies, it is found that certain factors are influential on pro-
environmental behaviour. Such factors include demographic, external factors such as institutional, economic, social 
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and cultural; and internal factors including motivation, environmental knowledge, awareness, values, attitudes, 
emotion responsibilities and priorities (Kollmuss & Agyeman, 2002). Previous studies indicated that the presence of 
environmental knowledge and value cannot guarantee pro-environmental behaviour (Hostetler and Noiseux 2010). 
Nevertheless,  in many cases it can also be shown that environmental knowledge affects environmental value and  
have an indirect influence effect on pro-environmental behaviour (Latif et al. 2013; Steg et al. 2014). Studies have 
also shown that those with  strong moral norms are more likely to act on environmental knowledge (Gilg et al. 2005; 
Olofsson and Othman, 2006).  
In the field of built environment, the recent popularity of the concept of green development provides impetus to 
develop not only the hardware but also renewed interest in human behaviour. Green development attempt to 
minimise adverse environmental effects associated with buildings. It incorporates sites planning and environmentally 
sensitive landscaping and infrastructure provisions that encourage a healthy relationship between residents and the 
ecosystems (Berke, 2002). While no standard definition exists (Kibert and Grosskopf, 2007), green buildings 
commonly focus on specific issues. It typically includes site selection and building orientation, energy consumption, 
materials selection, indoor environmental quality, water consumption, construction methodology, and life-cycle 
costing (Zainul Abidin et al. 2012). The environmental benefits are perhaps the most commonly cited reason for 
green buildings and such building require their residents to behave in a responsible manner to maintain their 
sustainability.  
Studies on green communities revealed that buyers of green apartments ranked green attributes lower than safety 
and accessibility.  They placed health, construction materials and comfort much higher than thermal isolation or 
reduced energy cost (Hu, Geertman, & Hooimeijer, 2014).  Such findings concur with  Hostetler and Noiseux (2005) 
who conclude that people buying homes in the green communities were not sufficiently equipped with either the 
knowledge or attitude necessary to implement sustainable behaviours once they reside in that area. Environmental 
behaviour may differ between countries  (Aoyagi-usui et al., 2003), thus, the present study contributes to deeper 
understanding of environmental consciousness among communities in a developing country.   
3. Green residential development in Malaysia 
An important for going ‘green’ is the National Green Technology Policy (NGTP2009) launched in 2009 which 
marked an important point at spurring the country’s green development. The Malaysia Green Building 
Confederation (MGBC) has a vision to be a leader in green building in Southeast Asia.  It aims to be the main 
promoter of green practice, and the main sustainability reference organisation within the growing construction 
market sector. MBGC attempts to involve policymakers, professionals, and the public in transforming the building 
industry into one that embrace green measures. Its long-term objective is to help realised energy savings, water 
conservation, healthy indoor environment, better public connectivity, recycling of valuable resources and provision 
of greenery in developments.  
We can see the response from the housing sector in terms of changing form and pattern of neighbourhood design. 
The conventional housing featured blocks of terraced units in order to maximize the land area. Green home concept 
employs environmental design approach that incorporates green features and safety elements. It involves the effort 
of the developers in reducing environmental impacts during construction and homeowners. The government has 
established a Green Building Index (GBI) and Green Neighbourhood Guidelines (GNG) to measure and ensure 
green development sustainability. The main focus of GBI is energy efficiency that gives the large impact to building 
homeowner or users. Since the introduction of GBI 19 projects have been awarded the green certificate (Zainul 
Abidin et al. 2012). Although the green neighbourhood is slower to materialize, housing developers have started to 
promote their projects as green development. Green neighbourhood means an integrated planned neighbourhood 
area which focused on protection and consumption of natural resources and green technology application. It also 
embraced green practice and recycle as a way to preserve the natural environment, improve public health, safety and 
well-being (JPBD Semenanjung Malaysia, 2012). The detailed guidelines would demonstrate that such 
neighbourhood combined not only the physical elements, but should incorporate tangible aspects such as social 
commitment and well-being. 
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4. Methods and analysis 
4.1. Study sites 
This study involves two green neighbourhoods, namely Ken Rimba Legian and Challis Damansara and one 
conventional neighbourhood i.e. Alam Impian (Fig. 1).  
Ken Rimba Legian was the first project recognised as the GBI pilot project for the GBI Township Tool and 
received GBI certified award in 2010. This neighbourhood involved two phases with phase 1 completed and 
occupied in 2012. The phase covers 328 units of double-storey terrace houses while phase 2 consist 168 units of 
terrace link houses. Ken Rimba has been developed using eco-friendly materials such as thermal insulation paint and 
skylight roof for better air ventilation and natural lighting.  Houses with rain water harvesting facilities.  The 
neighbourhood allocated up of 60% green area which boosts an attractive landscape to create peaceful, serene and 
refreshing environment.  
Challis Damansara is a townhouse development project which receives a Singapore based BCA (Building and 
Construction Authority) Green Mark Awards in 2009. It allocated 69% of the development area as a green area. 
Challis Damansara holds 102 units of double-storey terrace houses. This neighbourhood is recognized as green 
because due consideration is given to the natural features in every stage of the construction process. The 
neighbourhood contains many green features such as building orientation, wide window with large shading and roof 
glass for better natural lighting. Each house comes with cross ventilation system; ventilated roof and solar water 
heater to reduce energy consumption.  
Alam Impian is a mixed use conventional neighbourhood covering an area about 208 acre. This neighbourhood 
consists 9 phases with two phases completed. Both completed phases contained double-storey terrace houses and 
occupied since early 2011. The study site is Phase 1 known as Sephira, which consist of 117 units double-storey 
terrace houses.  The houses boosted attractive contemporary design featuring large window for better ventilation and 
natural lighting.  
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Layout of study sites : (a) Ken Rimba Legian; (b) Challis Damansara; (c) Alam Impian Master plan; (d) Alam Impian Phase 1. 
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4.2. Study sites 
This study employed a face to face questionnaire survey involving the three neighbourhoods. A total of 144 
respondents were selected based on a cluster sampling. The demography and socio-economic information of the 
respondents are as follows. The proportion of male and female residents was 53% and 47% respectively. The 
majority of respondents (60%) are Chinese. Almost 60% of the respondents are between 31-40 years old.  Nearly 
70% earn a monthly income between RM5001 and RM10000. The questionnaire has been structured to encompass 
four components: demography, environmental knowledge, environmental attitude and environmental behaviour. We 
used a 5-point Likert-like scale to facilitate respondents to self-rate their level of environmental awareness for all 
questions related to the environment. The environmental knowledge question has been structured based on the 
previous study (Hostetler & Noiseux, 2010) and consisted of 13 questions related to the current environmental 
issues. The environmental attitude section was based on the New Ecological Paradigm (NEP)(Dunlap, Liere, Mertig, 
& Jones, 2000) and consisted of 12 questions. The NEP measured a broad environmental worldview and considered 
to be reliable in measuring a generalised belief about the human environment relationship (Stern et al., 1995). The 
last section is environmental behaviour that consists of 11 questions on green practice by the respondents.  
A Chi-Square test was used to identify the possible differences among categorical responses of individual 
question for non-normal distribution while Fisher’s Exact Test was used, only when cell frequency is less than 5. 
The Spearman Rho correlation was used to identify demographic influence on environmental awareness. 
Environmental knowledge, attitude and behaviour were analysed both individually and combined into a scale. 
Cronbach’s Alpha was 0.8 for all questions related to the environment that indicate an acceptable level of reliability. 
All environmental awareness questions were tested with Whitney Mann U test to identify the differences that exist 
between green and conventional neighbourhoods. We used the Whitney Mann U because of non-normal 
distributions according to previous test result (K-S Test). The mean rank was used to identify the level of 
environmental awareness at individual and combined scale to determine the overall performance of the communities.  
5. Results and discussion 
5.1. Environmental knowledge and attitude 
The result of Whitney Mann U test indicates that there is no significance different in terms of environmental 
knowledge between the neighbourhoods. The combined score showed both green neighbourhoods obtaining low 
mean score with almost negligible difference between for Ken Rimba (55.8) and Challis Damansara (55.4), although 
Alam Impian averaged slightly higher at 56.6. Table 1 highlights the differences in individual scores for 
environmental knowledge and attitude of the communities. From individual questions, Ken Rimba averaged slightly 
higher than Challis Damansara in six questions; river pollution, alternative energy, green development, waste 
recycling, increased motorized vehicle and Earth Hour campaign. We observed a higher difference for global 
warming (p=0.19) and natural resources (p=0.10).  Conversely, Challis Damansara differed significantly in two 
questions. They scored higher on questions related to deforestation (p=0.13) and recycled material (p=0.17).  Challis 
Damansara scored the least, 49.98 out of possible 70, on the need for preservation of natural resources for future 
generation. This outcome is quite surprising because it was the first project to receive certification in Petaling Jaya, a 
bustling financial district in Klang Valley. Question arises whether environmental consideration plays any 
significant role among the buyers. 
From individual questions, the conventional neighbourhood (Alam Impian) reported having a slightly lower 
knowledge about recycled material than Ken Rimba (Z = 2.66). However, the combined scored was low overall and 
showed just small  average score disparity with score of 55.8 for Ken Rimba and 56.6 for Alam Impian.  These 
findings indicate the overall lack of knowledge as evidenced by the individual mean score between 3.96 and 3.98 
(between “a lot” and “moderate”).  Similar socio-economic and demography characteristics may cause a similar 
level of environmental knowledge between the two green neighbourhoods. A higher number of more matured 
respondents in the later neighbourhood may explain the differences in individual level of environmental knowledge 
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between green and conventional homeowners. Age was found to have a strong influence on nine questions in 
environmental knowledge. 
Table 1.Significant differences in environmental knowledge and attitude of green and conventional neighbourhoods. 
Environmental Knowledge Ken Rimba vs Challis Damansara Ken Rimba vs Alam Impian 
Question 
Mean Rank P value Min Rank P value 
KR(H) CD(H) Z Sig     (2 tail) KR (H) AI (K) Z 
Sig      
(2 tail) 
Natural Resources 59.2 49.98 -1.63 0.10 59.22 58.4 -0.15 0.88 
Deforestation 54.86 63.81 -1.53 0.13 57.04 64.44 -1.29 0.2 
Global Warming 59.08 50.39 -1.33 0.19 57.91 62.02 -0.64 0.52 
Recycled Materials 54.83 63.91 -1.37 0.17 60.87 53.82 -2.95 0.77 
Environmental Attitude Ken Rimba vs Challis Damansara Ken Rimba vs Alam Impian 
Question 
Mean Rank P value Mean Rank P value 
KR(H) CD(H) Z Sig     (2 tail) KR(H) AI (K) Z 
Sig     
(2 tail) 
Environmental Protection 59.66 48.52 -1.8 0.07 - - - - 
Future Environment 61.83 41.61 -3.05 0.00 63.56 46.35 -2.66 0.01 
Public Health Effect 55.1 63.04 -1.23 0.22 55.57 68.52 -2.07 0.04 
Natural Resources 59.17 50.09 -1.52 0.13 62.4 49.58 -2.16 0.03 
Natural Balanced 55.56 61.57 -1.13 0.26 - - - - 
Impact of Future and Current 
Development 61.27 43.41 -2.62 0.01 61.52 52 -1.42 0.15 
Note : Significant value is P < 0.05; green neighbourhood symbolize as (H) and conventional as (K)  
5.2. Environmental attitude 
There were no significant differences in the level of environmental attitude between the three communities. 
Combined scores for environmental attitude were low overall, with Challis Damansara averaging about 53, Ken 
Rimba about 51 and Alam Impian about 50 out of a possible 70.  No individual question had means above 4 
(translating into having “a better” degree of environmental value).  Scores on two individual questions between the 
green communities however showed significant variance. Ken Rimba displayed higher environmental concern 
((Z=3.05) than Challis Damansara. Challis Damansara seems to put more value in preserving the natural elements as 
they were less agreeable to the earth’s capacity in resolving environmental impact (Z= -2.62).  Compared to Ken 
Rimba, Alam Impian homeowners  felt less confidence in the ability of future generation in taking care of the 
environment    (Z=2.66). The conventional neighbourhood were more worried about the impact of pollution on 
human health   (Z=2.07) and the earth’s capacity (Z= -2.16).  
The significant differences existed in both neighbourhoods are probably due to a lower level of environmental 
knowledge among homeowners. The higher environmental attitude among Ken Rimba homeowners compared to 
others study sites can be linked to the neighbourhood status and characteristics. Ken Rimba was the first Malaysia 
green neighbourhood and well-equipped with green infrastructures than Challis Damansara.  The higher education 
level among Ken Rimba homeowners is another factor that influenced their environmental attitude.  
Environmental behaviour 
The overall combined scores of pro-environmental behaviour did not display any significant differences between 
the green communities and conventional homeowners. The combined score was low overall in all the 
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neighbourhoods. Average score for Challis Damansara was 30 points out of possible 70, 25.5 for Ken Rimba and 
26.2 for Alam Impian.  From individual questions, Ken Rimba homeowners reported lower engagement in 
environmental behavior than Challis Damansara although higher than Alam Impian homeowners. Challis Damansara 
homeowners reported more engagement in three behaviours i.e. buying environmental friendly goods (z = -2.48), 
replacement of aerosol spray (z = -2.28) and participation in environmental education programs (z = -3.60)(Table 2).  
Challis Damansara was occupied two years earlier than Ken Rimba thus Challis Damansara homeowners have a 
longer period to engage in pro-environmental behaviour.  Challis Damansara residents enjoyed relatively higher 
income and could afford to purchase environmental friendly goods which often cost more.  The residents have also 
known each other longer and able to organize activities for the community. Challis Damansara homeowners who 
attained a lower score in environmental knowledge than Ken Rimba demonstrated a better environmental attitude.  
Their relatively higher achievement in terms of environmental behaviour indicates that the attitude is more 
influential than knowledge in developing pro-environmental practices.  
Table 2.Significant differences in environmental behaviour of green and conventional neighbourhoods. 
Environmental Behaviour 
Question 
Ken Rimba vs Challis Damansara Ken Rimba vs Alam Impian 
Min Rank P value Min Rank P value 
KR(H) CD(H) Z Sig      (2 tail) KR (H) AI (K) Z 
Sig      (2 
tail) 
Frequency of Recycling 55.62 61.39 -0.89 0.37 59.55 57.48 -0.32 0.75 
Turn off Water Tap 55.59 61.48 -0.88 0.38 61.27 52.71 -1.28 0.2 
Eco-Friendly Goods 53.17 69.19 -2.48 0.01 57.91 62.03 -0.64 0.52 
No Plastic 55.05 63.22 -1.25 0.21 58.4 60.66 -0.35 0.73 
Public Transport/Walking 54.15 66.07 -1.77 0.08 58.51 60.35 -0.28 0.78 
Aerosol Replacement 53.51 68.13 -2.28 0.02 57.47 63.24 -0.91 0.36 
Organic Food 55.08 63.13 -1.18 0.24 58.54 60.27 -0.26 0.8 
Composting 54.02 66.48 -1.9 0.06 58.95 59.13 -0.03 0.98 
Natural Tree Planting 54.73 64.22 -1.64 0.1 58.7 59.82 -0.21 0.84 
Fluorescent Lamp 53.99 66.57 -1.93 0.05 58.62 60.06 -0.23 0.82 
Switch off Light 54.08 66.31 -1.8 0.07 59.88 56.55 -0.49 0.62 
Involvement in 
Educational program 51.11 75.76 -3.6 0 57.26 63.84 -0.98 0.33 
Note : Significant value is P < 0.05/; green neighbourhood symbolize as (H) and conventional as (K)  
The developers of the Ken Rimba believed that homebuyers recognized that Malaysia’s current situation is not 
sustainable particularly due increased energy costs. The developer promised to deliver an ecologically-friendly 
building practices, a sustainable way of life and homes at economically realistic prices (KEN, 2014). To some extent 
they were able to deliver their promise as evidenced by the GBI certification and other accolades. The survey results 
however revealed that there is paucity in both environmental knowledge and values which led to discouraging level 
of environmental behaviour.  These findings implied that a technical sustainability alone cannot encourage 
sustainable behaviour.  For conventional house owners, lack of facilities may probably be the reasons for the lack of 
environmental behaviour (e.g., recycling facilities, space for planting, composting materials).  
This study has shown that house owners have a fair knowledge about the environment and the importance of 
caring for the environment.  However, most of them are not inclined to translate their knowledge into practice 
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(Mahmud & Osman, 2010; Daniel et al., 2006). It is surprising that green homeowners did not consider themselves 
fully engaged even in the simplest task i.e. switching off light. The lack of pro-environmental behaviour will not be 
favourable for sustaining the neighbourhood.  These findings are similar to the results of other studies (Youngentob 
and Hostetler, 2005; Hostetler and Noiseux, 2010) who conclude that people buying homes in the communities are 
neither adequately equipped with the necessary knowledge nor are they ingrained with deep value to engage in 
sustainable behaviours. 
6. Conclusion 
In many Malaysian cities, people involved in city planning have often applied design tools to not only physical 
issues but also complex social problems.  It is, therefore, expected that green development techniques are employed 
to solve environmental problems.  Thus, green neighbourhood that incorporate green building features and 
ecologically sensitive planning is prescribed to tackle a plethora of environmental issues. Although green 
communities manage to resolve several problems such as security and health, it cannot guarantee the sustainability 
of the development.  Pro-environmental behaviour such as waste recycling, minimizing energy or using public 
transport requires people to adjust to the situation. This research,  however showed that the lack environmental 
knowledge that  shape environmental attitude that  in turn inspire pro-environmental behaviour believed to be 
prevalent  among the general public is also applicable to the  green communities. A shift in individual knowledge, 
attitudes and behaviours is required to create lifelong behavioural sustainability.   
We suggest the following areas of improvement: 
x Reinforcement of environmental education, campaign and dissemination of information particularly on the impact 
of an anti-environmental behaviour. 
x Improved provision of infrastructure and facilities, for example, waste recycling facilities.  
x Improved provision of infrastructure, for example, efficient public transport system, bicycle lane and pedestrian 
path. 
x Improved sanction of legal measures, for example, full enforcement of the Solid Waste and Public Cleansing 
Management Act 2007. 
x Involvement of developers, the city managers and the public from the design period until the management part. 
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